The use of rumpon, a type of Fish Aggregating Device (FAD), has been traditional in Indonesia, parti cularly in eastern Indonesia waters since long time ago (Reuter 1938; Nasution et al. 1986; Monintja 1976) 
Introduction
The use of rumpon, a type of Fish Aggregating Device (FAD), is traditional to Indonesia, particularly in eastern Indonesia waters since time immemorial (Reuter 1938; Nasution et al. 1986; Monintja 1976) . The traditional tuna fishermen in Mamuju waters in the Province of South Celebes have used rumpons for a long time, although there is no record when the device was first used (Nasution et al. 1986 ). There are several structures designed or made to attract free schooling fishes: rumpon (Indonesia), tendak (West Java), uncang (Sumatera), rompong (Sula wesi), payaos (Philippines). Local fishermen claimed that they learned how to construct the rumpon from their an cestors, but did not apply the device extensively until 1985 because of the low profitability of catching the swift swimming fishes.
Some pelagic fishes have habit to be easily attracted and gather around a floating object in the open ocean (Gooding and Magnuson 1967) . Inoue et al. (1968) noted that tunas and skipjack frequently gather around a drifting object (wood) in the open ocean. However, Scott (1969) observed that the associated schools of tuna could be divided into two groups. First, those associated with other animals, such as with porpoises, whales, sharks and the second one are those associated with inanimate objects, such as floating object, log, flotsam etc. Therefore, fisher men usually take advantage of these behaviors for fishing pelagic fishes.
Those knowledges are used as a basis of the usage of FAD for pelagic fishery enhancement. Several researchers have been interested in studying the association of pelagic fish with floating object in the sea. Greenblatt (1979) and Inoue et al. (1968) observed the association of tunas and skipjack with flotsam and drift wood in the Pacific Ocean. evaluated the different surface FADs configu ration for the attraction of pelagic fish.
Study of midwater FADs for attracting commercially and recreationally pelagic fishes has also been studied (Wick ham et al. 1973; Wickman and Russell, 1974 However it may also make the stocks more susceptible to overfishing . Effects of rumpon on tuna fishing must be taken into account when addressing some of the concerns being raised about the coastal and offshore tuna fisheries in the Sulawesi Sea and elsewhere in Indonesian waters.
In Indonesia, fishermen are using floating materials to aggregate pelagic species including tuna, mackerel, scads, 
Materials and methods

Results and discussion
There are two types of FADs or rumpon in Indonesia:
the deep sea rumpon and the shallow water rumpon. The deep sea rumpon for tuna have been utilized in tuna fishing ground in eight provinces inclusive of North Sumatra, West Sumatra, Lampung, West Java, East Java, North Celebes, Central Celebes, South Celebes, Maluku and Papua (Monintja, 1993) . The shallow water rumpon have been utilized in Lampung and Banten (Yusfiandayani, 2004) . Table   2 ). The sinker comprises of two oil drums (filled with concrete cement) and an anchor. Rattan webbing is in stalled to protect the PE rope from abrasion ( Fig. 2 ).
Up to 1987 a total of 11 units of rumpon had been tested in West Sumatra waters. The first three units were designed by the Marine Fisheries Research, while the rest of eight units were designed and deployed by PT. Usaha Mina.
The details of components are presented in Table 3 . The rumpons deployed in the Gulf of Pelabuhan Ratu, West Java, had the structure of two layers raft type float and additional buoy of oil drum filled with polyethylene. The Mina type, with a minor modification in the material and sizes of the components (Table 4 ). Figure 3 showed the structure of deep sea rumpon in West Java.
The Banten type of rumpon in Sunda Strait as shallow water rumpon, had the same material of the components of deep sea rumpon (Table 5) The FAD Utilization has increased the total yield of skipjack tuna in Solomon Islands Saving in operational cost
Reducing fishing searching time (1) In Indonesia Development of industrial tuna purse seiners equipped with FAD from Philippnes had caused decline in CPUE, of the Tomini Gulf fisheries.
(2) In Indonesia (Mathew et al. 1996) The introduction of Philippine rumpon into Indo nesia EEZ and territorial waters has reduced the CPUE of the local skipjack fisheries to 23%.
The CPUE of yellowfin tuna in Manado and
Bitung declined after the introduction of rumpon in 1990.
(3) Worldwide review (Fonteneau, Pallares, Pianet
2000)
The use of FADs needs to be controlled and limited to sustainable biological levels. The Shimamaki study (Polovina and Sakai 1989) could Table 5 Material and size of shallow water rumpon in Banten   Fig. 4 Structure of shallow water rumpon in Banten (Yusfiandayani 2004) not identify any biological impacts from the redistribution of exploitable biomass, but there were potentials impacts.
Because the density of the exploitable biomass perarea of habitat had been reduced, growth and also natural mor tality of the stock may have been impacted as well. How ever, the greatest impact may be a reduction in exploitable biomass if fishing at the artificial habitat is not restricted. 
Conclusion
The FAD utilization has increased the effectiveness, efficiency and regularity of the fishing activities.
Unmanaged FAD fisheries will result in overcapacity, overfishing and unsustainable fisheries. Fisheries using FADs have to be optimally managed to assure its sustainability through research, consultation, planning, resource allocation, and law enforcement.
